the quiity of the photography sbtined by system Gal? sas repartedly 
far superior to that obtained by aysten Ca-lS. Vehicle attitude, mati 
orbit parameters, system performance, temperature, internal pressure, FG 
error and exposure are sone of the possible eontribeting factors that may 
have caused the marked difference in the results of these tuo systems. 


A comparison of the two systens is ineluded to aid in determining the 


reason(s) for the difference in quality ef the photography obtained. 


Orbditel Paraneters 
The orbditel parumeters achieved were very near the predicted noxinals 

and were as follows: 

Nomina 








Cu-15 Parameter Wosinal Actual 
Period (Win.) 89.93 89.98 
Apogee (H.M.) 183.68 184.00 
Perigee (N.M.) 03.11 114,00 
Eccentricity 0.0099 | 10 2S 
Inclination (Deg. ) 64.87 65.17 : 
Argummt of Perigee 155.72 152.08 

Ca-17 Period (Min) 90.46 90.49 
Apegee (H.M.) 712.4 25 
Periges (H.H.) 111.6 108 
Eeventrieity 0.0Lh0 a). 
Taslination (Deg. ) &.88 70.95 
Aygement of Perigee 160.01 162.3% 

«le 


Dectassified and Released by the NRO 
in Accordance with E. O. 12958 
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wis satisfectory with the dave instrament roming 1 te 2. _ 
lower than the master instranent a ber ec The 
slave instrument ran 3 to 5S slower than the master on the fifth 
day of the mission. Tule was the only variation between the tvs 
instruments evident in the telemetry dats. 


One real tine command was available fer selecting V/H ramp and 
inetrument on/off functions. 

Both pancremics instrummts operated satisfactorily throughost 
the flight with the in-flight aycle pericds being very close te 
the pre-flight nominals. The slave instrument ran approximately 
2% slower than the naster on severe] passes. 


Instrument operation vas monitored on § passes v- iP 
Three of thewe passes vere sterececopic and one was moncscopic. 
The slave instrument was used for the monoscopic operation. 


The master instroment lens rotation monitor ves interaittent en 
all operations acquired by telemetry. ‘This problem appeared to 
be a maladjustaent or failure of the monitor switeh and did net 
impair the instrument operation. There were no ether instrument 


problems evident in the telemetry data. ; 


Five real time comands were used to control the following pay~ 
leed functions. | . 
1 - mc 8 — V/H remp selection 

2 ~ RTC 9 ~ Instrument and mode selection 

3 = RTC 10-V/H remp start delay 


- we Qe : | 





Ca-15 The 65 degree orbit inclination flown on this flight cansed the | 
largest, on-orbit thernal variability yet encountered dena Ca aaa i? ae 


mission, The relatively early launch window provided additional 
large variabilities in the space thermal emvironent. The come . 
bination of launch window and thermal control meseic was designed 
to give a minimum stovepipe temperature of 70 degrees. 


The launch window was from 2:00 to 2:80 PN. During this time 

the Beta angle was increasing 1) degrees per hour, The launch 

time of 2:00 P.M, which was the beginning ef the launch windew 

gave a first orbit Beta Angle of 5h degrees decreasing to % 
degrees by orbit 81, thus providing the lowest possible design  .—Ss_ 
temperatures. 


The thermal control mosaic was a basic DOW 17-Gold strife eon- , : 
figuration with while Kenaeryl Laequer applied as fellows: | 
1. Twenty-five (25) 0.9 inch wide stripes covering 95 degrees 
of the vehicle circumference on the sun side. Seven (7) 
of these stripes wre on eech barrel vith 22 stripes on the - 
fairing. 
2. Seven (7) stripes 0.9 inch wide under the clock. 
Note: Three of the peint stripes on barrel No. 2 and two 
of the stripes on barrel Ho. 2 were covered with 2 2 
inch wide aluninised glass cloth over 280 degrees ef 2 “ 
the vehicle cirounference. 
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Cu 17 


| were 80°F and 78°F for the master and clave instruments respes= 
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| ware Th degreca and 67 degrees far fee inetrenmis 1 and 2 respectively. 


A plot of temp sensors Bi and 13 tenparetare for the ftps te. a 
included. 

The mein instrument texperitures had stabilised by Orbit 9 and 
changed very little throughout the flight. A tabulation of the 
ju-flight temperatures is enélosed. 


The temperature control design for Cu-17 vas for the nester and 
slave instrument stovepipes to be mintained at 60°F + 10°, 
The desired thermal contrel was achieved through neninal orbital 


. paremeters end lennoh time. The eriginal Cu thermal eontrel 


mosaic was utilised to achieve the desired temperature environ-_ 


ment, 


Daring ascent, the temperatures encountered were considerably 
cooler than on previous "Ca* flights, resulting in the stabilisstion 
of instrument temperatures by Orbit - This teaperatare . 
enviroment was mintained throughout the ressinder of the flight 
with little or no change encountered, 


The average stovepipe temperatures observed during the flight 


tively. A plot of temperatare: sensors 1) end 13 is included. 


Temperature sensors 11 md 13 on the master instronent vere Te a 3 
corded during the flight fur readout on selected ertite ond iow 
representative of the temperatures encountered during eemplete 


Plots of tig date: ends tabstation of 
are included. ehe 
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Cu-17 


FMC Error 


Ca-l15 


Cn~-17 


“about a nominal point, a total of 250 seconde in 5, 50 ssoeed 










Rae ie eee ate wie ga os ef tt pete oo : 
8 $ ates ae: eae 


Vosladetapniaguinl——iteneeistell | 
aysten, At the tine of soquisition s on orbit 1 the. cn : 
tnstraanta tad feat turaed aff after operating for Bk epelee | 
each. A plot of the pressure during this pass as well. as other 

passes and the pirant gage calibration are included, 


Plete of the internal pressure ef the eysten daring the fight 
and the pirani gage calibration are ineluded ia this report. 
This data indicates the presmre ef the aysten followed the 
same general characteristics noted on previous flights. 


V/H Mateh 

A total of 10 V/H ramps, 5 of whieh had repest V/H characteristics 
of the other 5 were available for V/H match on this system, Raspes 
5 and 10 were used on al] passes except pass XD. Ramp 3 was wed 
on this pass. — 


The FMC error or V/H match between the tangent point (65°N) and 
10° was within 2% as obtained by using data from the “Best Gusss* 
Ephemeris for a mewinel orbit, orbit 32, and the instrament cycle 
periods. For latitudes balew 10°% the error increased rapidly. 

A plot of this data is included in this report. 


On this system 10 ramps with separate slopes fer each were avatl- _ 
dis. Tach ramp was programed to compensate, in either direction. j 


stepss< This gives a totel of 121 indiviaal V/A resp configurations,” 
Ag a result of the near nowinal orbit achieved and the added V/H ‘ 
rempe a FMC or V/H match within 2% was obtained on all passes ex- 
cept passes 50 thru 53, between 70°N and 1S°N latitade for the 
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Hyheueris data for a nominal ertit, ectit 32, ant the instrument 
cyele ported data. Ramp 3 ani a programmer delay of 50 seconds) 


wae weed ‘fur tie mayer: por tien of ‘the eteeton Ramp 6 with a = 
delay ‘cf SO seconds was used on passes SD thru 53. Rewp 3 and one 
a delay of 100 sedends was used om passes 6 thru 10. This dete | 
is plotted and is enclosed. o 


Exposure Settings and File | 
Ca~15 A 0,200 inch slit and a Wratten 21 (orange) filter was used on 


each panoramic instrument. All horizon optics were set at 
F6.8 and 1/100th of a second exposure time with Wratten 25 filters. 


Fila type $0=132 was used in both instruments with the following 


{dentification: 
Type and Length 7323~7600 7323-7800 
Fanlsion Data -11-8-2 H-11-10-802 
Wte, No of Splices & 
Spool No. 43.5~39 h-13-h75. 43.539 0lyn2Sah7 2 
Box Wo. 1021 | 1084 


The film in the slave instrument was threaded incorrectly which 

would adversely affect the imagery on this instrumnt. 

The exposure tolerance charts included indicate the exposure should ae 
have been adequate at all target latitudes. | ms 








a ES dy3 ae : eee 
A Wratten 21 (wmnge) Faso ase are instrament sa eee 


a Wratten 12 (yellow) filter wes wed on the slave instrument. | 
fue herisen option hed an apertare settiig of 70.0 Sor the master 
instrummt end F6.8 for the slave instrument. .Wratten 25 filters 
and an exposure tine of 1/100% of & second vere wed on alt 
herisen optics. 


faye 


The film used was type 30-132 with the following identification: 
Master Save 
Type snd Length 7323-7800 7523-7800 
Hmulsion Data - Ta12-1062 Ta13-1O-2 


Wee, Mo. of spiiees 
& Speol Ho. bs 0-39. 7223-197 bek.0-39-6-18-480 


Box No. 1033 2016 


The exposure tolerance plots insluded indicate the exposure at 

all target latitudes should have been adequate. ‘The exposure 

on the slave instrummt should have bem slightly greater thas that 
of the master instrunent. a 


Vehicle Attitude and Stability 


ca-1S 


The erbital vehicle for this uission wag FTV 1135, the last 
Agena B vehicle to be used on this program... ‘The Agena B 
vehicle flies with « nominal 1 1/2 degree nese up piteh whieh 
is not compensated for in the FHC systen. 


{ 


Attitude data from the master instrument payload was reviewed for 
orbits 1 thru BD to get representative attitude date fer the fight, 
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| s fires 1 trae ae aah 
of the high ptteh and roll rates 
first 10 to 15 frames. this date is inleded in tebnler form 
shoving the average rates ond maxima excursion mgles observed. 
Theme 1g: Sate: ttt oaten the vente ee pie ee eee - 
at relatively high rates, these rates do not exeesd the allovable __ 
rates for 10 foot ground resoletisn&. 


Plets ef vehicle attitede versus freme number for passes 3X), 
39, ani SS are ineluded to show representative vehicle attitude 
during the flight. 


Ca-17 = An Agena "D*, FV 1156, orbital stage was used on this mission. 
Data from the presessed paylead was reviewed for pitch and roll 
attitudes rate. ‘The average attitude rates for the flight was 
approximately 6 to 10 degrees per hour. A tabulation of this | 
data is enclosed. Pilots of vehicle attitude versus frene eenber 
are included for passes 10, ® ond 56. These plets give repre- 
sentative data for the flight. : 


Summary 
A review of the data for orbit, vehicle stability, system perfarmamee, 


temperature, internal pressure, FMC errer, and expesure dees not suppers the 
fact that the results of Cu-17 were superior by any degrees of magnitude te 
those obtained by Ca-15. . 


The orbits achieved were nearly nominal on both flights end showld net 
have affected one flight more then the other. ws 
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The vehicle, though mere stable en the Ca-17 flight did not introduce 
attitude rate errors in excess of the design requirements for 10 feet greunt 
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= RO epee ea 
the effects ef yaw attitade 1s not inom at this tines ee s © : F 


The eyaten dynentec operation for both cvtens was setLetuctery sth tha Se =e 
slave instrument ruming slower than the master en beth flights. The aided — 
pak a emt Opn i et tr eta 
of the progran exesution then was evatlable om On-l5. — 


de 


sca’ cecs cca uta’ 40 “apasata eis tae emente kw ine Shaves 
temperatures in excess of 70°F have produced higher resolution photegrephy | 
than instruments with stovepips temperatures less then 70°F. 


The stovepipe teaperatures observed on Ca-15 averaged 69°F while the 
stovepips temperatures on Cu-17 averaged 80°F, 


Since the lens systen is focussed at 68 to 72°F it would appear that 
the stovepips temperatures encountered om Cu-15 were mere ideal thantpse | 
More adequate tests should be formulated to determine the effect 


temperature has on resolution as there has not been mfficlent grount teoting 
in this area to substantiate this effect. 


The internal pressure as determined by telemetry data was | approzinately 
the ssme for both systens. — 


‘The 7M0 error was within 2 to 3% on both mfesions between 65 ant 0 
degrees North latitude with the error tnoressing repttly below 10 degrese | 
for Ca-15. Due to the near nominal orbit achieved on both missicus the 
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FHC match was within the allowable errer for 10 fost ground reselebion i 
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Conglusions 

The vehicle attitude, 1/t mate wd tenperatare sovixenemns (ae derived: 
from empirical data) inticates the photography ebtained by Cai? should have 
been of higher quality than that obtained by Ca-15. 


While the above supports the fact that the remlts of Ca-17 were 
superior to those obtained by (Ca-15 the data does net provide a basis for 
the "poor" quality of Ca-15 phetography. All factors considered indicate 
Re ee re ee eee ere E aN Oe ere ee 


resolution. 


Two items of importance that have net been considered in this report 
are processing of the exposed payload ad the atmospheric conditions during 
the flight. Further investigation my be warranted in these areas. 


It ig recomended that tests be formated end condueted ena Cu er 
J system, possibly Ca-22, to determine nore fully the effects tenperature - 
and attitude deviations have on resolution. | 
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